Background: The recognition of the importance of social conditions informed early public health responses to infectious disease epidemics. By influencing exposure, vulnerability, and access to health services, social determinants of health (SDOH) continue to cause inequalities in infectious disease distribution. Such preventable and unjust inequalities are considered to be inequities.
Introduction
Modern public health came about in response to the epidemics that occurred after the onset of the Industrial Revolution. With mass migration to cities, poor living conditions due to overcrowded and poorly ventilated housing, contaminated drinking water and indiscriminate disposal of sewage enabled the spread of infectious diseases. The marked differences in mortality between population groups prompted the advocacy efforts of the Sanitary Movement to improve the living conditions of the poor (1).
Today, these conditions are referred to as the social determinants of health (SDOH) and defined as the "interrelated social, political and economic factors that create the conditions in which people live, learn, work and play" (2) . Health inequities, in turn, are health inequalities in which the differences are associated with modifiable and unfair social disadvantages (2) . From the Ottawa Charter on Health Promotion (3) to the Report on the Health of Canadians (4) to the contributions to the World Health Organization Commission on Social Determinants of Health (5), Canada has emphasized the importance of health determinants and inequities on an international scale. Nevertheless, health-care practitioners and public health organizations can struggle with identifying what exactly they should and can do to address inequities (6) . While acknowledging the complexities and barriers to addressing health equity issues, this paper describes a set of roles for public health to use to address inequities in the context of infectious diseases.
Analysis
The distinction between health inequalities and inequities is important. Health inequalities refer to measurable differences in health between individuals, groups or communities (2) . For example, the rate of disease X in population Y differs from the rate in population Z.
As defined earlier, health inequities are inequalities in which the differences in health are associated with modifiable social disadvantages that many consider unfair (2) . Underlying the concept of health equity is a commitment to social justice and basic human rights such as access to clean water, food, education and health care (7).
One approach to thinking about how SDOH influence disease is to consider how they influence exposure, vulnerability and access to health services (8) . SDOH affect all three of these aspects in the case of tuberculosis (TB), for example: they increase the risk of exposure when people live in crowded, inadequately ventilated housing; they increase vulnerability to infection when nutritional intake is inadequate; and they decrease access to health services (9) . Even in a country like Canada with universal health care, access issues include the availability of health-care providers and diagnostic equipment in remote areas; payment barriers for some classes of refugee applicants; the costs of transportation and missing work to attend appointments; and the level of trust toward health-care practitioners (10) . While TB is no longer common in Canada, the incidence rate of active TB in the Canadian-born Aboriginal population is 34 times higher than for the Canadian-born non-Aboriginal population (11) . Since TB is preventable and curable, the inequality of TB rates in Aboriginal populations reflects a health inequity. Inequities for TB also exist for foreign-born individuals. For example, the extent of SDOH barriers to access to care for this population has prompted Toronto Public Health to add a social worker to its TB program to address housing, income and immigration issues (10) .
Analyzing the influence of SDOH on exposure, vulnerability, and access to health services is applicable to other infectious diseases. But understanding does not guarantee action. An environmental scan conducted by the National Collaborating Centre for Determinants of Health (NCCDH) in 2010 reported a number of barriers to more widespread public health action on SDOH and inequities (6):
• lack of clarity about what public health should or could do;
• limited evidence base on what works to mitigate the effects of SDOH on health;
• preoccupation with behaviour and lifestyle approaches;
• bureaucratic organizational characteristics;
• limitations in organizational capacity; and
• the need for leadership, more effective communication and supportive political environments.
A key conclusion of the NCCDH scan was that while analyses of and action on health determinants and inequities are not new to public health, the approaches to address them were never institutionalized and/or were lost due to other pressures (6) . To address this, the NCCDH recommended four primary roles for public health, which the Centre adopted to guide its knowledge translation work to advance SDOH and health equity through public health practice and policy (12) . These roles are described below.
Assess and report on the existence and impact of health inequities and effective strategies to reduce these inequities
The role of assessing and reporting on health inequities and effective strategies to reduce their existence and impact comes most naturally to public health organizations and is fundamental to informing action for the other three roles. Recent examples applied to infectious diseases include, but are not limited to, the 2013 report from the Chief Public Health Officer of Canada, which highlights inequities in TB (11) , and the City of Toronto report on health inequities, which highlights the inequities in chlamydia rates among Toronto youth (13).
Both reports provide high level guidance for steps to address the observed inequities. In the NCCDH environmental scan, many key informants indicated that public health needs to move beyond merely describing inequities to taking action and addressing them (6) , which is the focus of the following three roles.
Modify and orient interventions and services to help reduce inequities, with an understanding of the unique needs of populations that experience marginalization
Understanding the unique needs of populations is about ensuring that the planning of public health interventions and services consider and address inequities. An increasingly common approach is for organizations to incorporate equity assessments into their operational planning cycles (14) . An excellent example of this is Saskatoon Population and Public Health's audit of its immunization program, which detected marked differences between neighbourhoods in immunization coverage rates, with the lowest rates in lower-income neighbourhoods (15) . Subsequent changes in practice, including redistributing program resources and using parent/guardian reminders, were associated with reductions in the differences in neighbourhood coverage rates (16) .
Partner with other government and community organizations to identify ways to improve health outcomes for populations that experience marginalization
Due to the complex interdependencies of SDOH, many organizations, in addition to public health, are working to address the needs of particular populations. With different mandates and perspectives, and the pervasiveness of SDOH, service barriers and gaps can nevertheless persist. Better coordination and joint planning by system actors are needed to prevent and address such gaps. For example, in Manitoba, a Tri-Partite Table was established during and after the H1N1 pandemic between the provincial government, the federal government, the Assembly of Manitoba Chiefs, the Manitoba Métis Federation, and representatives of regional health authorities to foster better communication between and coordination among the parties, with consensus reached on many issues (17) . Such partnering should lead to more lead to more effective and efficient service delivery.
Lead, support and participate with other organizations in policy analysis and development, and in advocacy for improvements in health determinants and inequities
Participating in policy development and advocacy is a key role for public health since structural change of SDOH has the greatest potential impact on the population's health (18 (19) identified several subpopulations that are more vulnerable due to social, political and environmental factors. Stigma, verbal harassment and violence result in a variety of adverse health risks including increased sexual risk-taking behaviour and greater barriers to accessing appropriate health care, as well as a greater likelihood of poor mental health outcomes. The Provincial Health Officer recommends enhancing protective factors such as comprehensive and inclusive sexual health education that challenges stigma and fosters decision-making skills; improving and expanding health care for HIV-positive individuals; advancing support for mental health and substance use services; and revisiting prosecutorial guidelines to do with HIV (19) .
Addressing the barriers to action
The roles proposed by NCCDH consider what public health can do to address SDOH and inequities in health that also include infectious diseases. Despite public health's historical roots and all the knowledge about SDOH and inequities, an additional barrier to action is the perception that addressing SDOH and inequities would be "extra work" for public health organizations (6) . To address this issue, jurisdictions are increasingly incorporating explicit expectations in their core programs/standards. For example, the following provincial public health programs have incorporated the mitigation of inequities into the mandate of their public health activities:
Québec Public Health Program (20) • Key strategies include community development and participation in intersectoral action to promote health and support for vulnerable groups A Framework for Core Functions in Public Health (BC) (21) • Includes a "lens' through which to assess and address health inequalities
• Identifies eight ways public health can help reduce health inequalities
Ontario Public Health Standards (22) • Identifies addressing determinants of health and reducing inequities as fundamental to the work of public health
• A key requirement is to identify and work with local populations that are a priority Nova Scotia Public Health Standards (23) • Incorporates the four NCCDH-defined roles (assess and report on inequities and effective strategies; modify public health interventions; partner with other health service providers; conduct policy analyses, development and advocacy) in a foundational standard.
In developing the Nova Scotia Public Health Standards, a practical challenge was identified for infectious disease prevention and control (IDPC) staff to pursue action on SDOH and inequities. While IDPC professionals possess key knowledge and insights to inform understanding and action on underlying SDOH that are driving adverse health outcomes, operational demands of day-to-day responsibilities limit the available time to pursue such actions. One suggested approach was for organizations to support these IDPC staff to provide input into SDOH initiatives, while dedicated staff from elsewhere in the organization, such as health promoters, could pursue longer-term actions to influence SDOH through healthy public policies and other strategies.
Conclusion
Action on SDOH and inequities is intrinsic to public health practice. Such action is reflected in the historical roots of public health, described in decades of landmark reports and explicitly included in core programs. While a number of barriers exist, primary public health roles for action have been identified and applied to infectious diseases and other conditions.
While action on SDOH and inequities involves individual practitioners, public health action predominantly reflects organizational level processes and outputs (6) . For example, producing a report that highlights inequities or partnering with other sectors to pursue policy change requires a conscious organizational decision. Fulfilment of any of the four NCCDH-defined roles requires leadership to establish priorities, allocate resources, model behaviours and attitudes, educate the public and decision makers and build the organization's capacity to undertake this work (6) .
At the systems level, leadership and communication are also required to make public health roles and responsibilities explicit and provide the political support for public health involvement and action. While the challenge is large and complex, approaches such as the NCCDH roles for public health action provide a menu of options to facilitate the analysis and action to address SDOH and inequities in infectious diseases.
